Monolayers of primary rabbit kidney cells infected with HSV type I bound lymphoblastoid (Raji) cells, to which the third component (C3) of the complement system had been attached (Raji-C3). This induction of cell contact did not occur on non-infected monolayers and was dependent on C3. The interaction could be suppressed by the presence of protease inhibitors (~ mM-TLCK or-PMSF). The results are interpreted as indicating de novo expression of protease activity on the surface of HSV-infected cells. This protease is characterized by its potential to activate C3 and its inhibition by TLCK.
The surface membranes of cells are altered in different ways after infection with Herpes simplex virus (HSV): the social behaviour changes (Roizman, I962) and the cells become agglutinable by concanavalin A (Tevethia et al. I972 ; D. Falke, unpublished data) . Herpesspecific antigens are inserted into the surface membranes (Roizman, I96z; Peterknecht et al. I968; Ito & Barron, ~972) consisting of HSV-coded glycoproteins (Spear et al. 197o ). Finally, a receptor for IgG has been detected in HSV-infected cells (Watkins, 1964) which seems to be virus-coded and which has Fc-specificity (Westmoreland & Watkins, 1974) . In HSV-transformed cells a similar virus-induced Fc-receptor was also observed (Westmoreland et al. I974) . In CMV-infected cells a comparable receptor was discovered (Westmoreland et al. I976; Sakuma et al. I977) , which seems to be a virus-coded glycoprotein (Sakuma et al. I977) .
Transformation of cells by HSV leads to production of plasminogen activator while lytic infection of primary rabbit kidney ceils failed to do so (Howett et al. I978) . Recently, protease activity has been detected on the surface of mouse tumour cells (Dierich et al. I979a ) and on certain human lymphoma cell lines superinfected with Epstein-Barr Virus (Dierich et al. 1979b) . Therefore it was of interest to test whether lytic infection of cells by HSV also resulted in the expression of protease activity on the surface of cells.
To test for membrane-associated proteolytic activity we applied the bridge formation mechanism (Dierich & Landen, 1977) . Cells, like B-lymphocytes, to which the purified, unfragmented third component (C3) of the complement system has been secondarily attached, make contact with protease carrying celIs upon co-incubation; it is assumed that the protease cleaves C3, releasing the labile binding site (LBS; Bokisch et al. 1975) . This LBS binds to any cell surface, probably to carbohydrate groups (Capel et al. 1977) and, since the LBS is extremely labile, binding occurs only if generation of this site is achieved close to the cell surface.
In the experiments to be described, we used Raji lymphoblastoid cells as carriers of C3. Raji cells, originally derived from a Burkitt lymphoma, were grown in RPMI t64o containing lo ~o foetal calf serum; they were harvested from mid-log phase cultures (5 to 8 x ioS/ml), washed twice in Eagle's minimal essential medium (MEM) and resuspended in MEM. z x io 6 Raji cells were reacted with I mg purified human C3 (Tack & Prahl, 1976) for 6o rain at 4 °C in a total vol. of 5oo/zl MEM. After two washes in MEM the Raji cells were adjusted to I x io ~ cells/ml MEM. In controls, C3 was replaced by bovine serum albumin (BSA) or buffer. The cells were termed Raji-C3 and Raji-BSA, respectively.
OO22-I3T7/79/oooo-3632 $02.oo © 1979 SGM Infection with herpes simplex virus type I (strain JES, producing polykaryocytes) was carried out on primary rabbit kidney cells, which were explanted in Leighton or roller tubes 5 days before infection as described earlier (Peterknecht et al. I968) , at a m.o.i, of 3o to IOO per tube. We used a low m.o.i, to obtain single situated polykaryocytes surrounded by a normal monolayer.
The cells were grown in Hanks' solution, supplemented with lactalbumin-hydrolysate (o'25 %) and calf serum (io %). When they were used for the test, giant cell formation was clearly visible (Fig. Ia) . To test for interaction of Raji-C3 and Raji-BSA with primary rabbit kidney cells before and after infection with HSV, monolayers of normal and of infected cells were washed with MEM; 2 ml of the two different Raji cell suspensions (I × IO ~ cells/ml) were added to the various tubes. After a stationary incubation of this mixture at 37 °C for 2o min, the monolayers were washed carefully four times with MEM. Finally, 2 ml of MEM were added to the monolayers, which were then inspected under the microscope. While non-infected primary rabbit kidney cells bound neither Raji-BSA nor Raji-C3, infected cells bound small amounts of Raji-BSA (Fig. ~ b) , which clearly varied from one experiment to the next; similar results were obtained with Raji-cells treated with buffer. As shown in Fig. t(c) , however, Raji-C3 were bound very intensively on areas of the monolayer where the giant cells could be clearly distinguished and in some cases it was obvious that areas without giant cell formation did not participate in binding of Raji-C3. Although the results varied during the eight times the experiment was repeated, there was never any doubt that Raji-C3 bound much more than Raji-BSA. To be certain that the binding of the various Raji-cell suspensions to the cells of the virus-infected monolayer depended on a protease, the test for the interaction was performed in the presence of protease inhibitors (Lundblad et al. 1976) . N-c~-p-tosyl-L-lysyl-chlormethyl-ketone (TLCK) or phenyl-methylsulphonylfluoride (PMSF) were used; both were applied at I mM, since higher concentrations resulted in destruction of the monolayers. After incubation at 37 °C for 2o min, the monolayer was washed four times with MEM and tested. The inhibitors reduced the binding of Raji-C3 to the same background level as with Raji-BSA. Results identical to those reported here for HSV-infected primary rabbit kidney cells were obtained with BHK-cells infected with HSV.
These results strongly suggest the presence of a proteolytic activity associated with the outer surface of membranes of HSV-infected cells. While the role of a protease appears to be supported directly by the effect of protease inhibitors, the localization of the protease on the membrane is deduced from the fact that the LBS of C3 is extremely labile (Bokisch et al. I975) , so that generation only in immediate vicinity to the membrane would result in anchoring on such a membrane. Whether this protease is identical with the plasminogen activator, which has been described in virus-transformed cells (Reich, 1974; Howett et al. ~978) is not yet determined. Our findings concerning lyric infected cells seem to be in contrast to those of Howett et al. (1978) . However, these authors used a different virus type, namely HSV-2, and a different assay (fibrinolysis), which may differ in sensitivity. In this context it should be mentioned that Flanagan (I966) observed an increase of protease activity in the cytoplasma of HSV-infected cells.
It could be argued that the increased expression of Fc-receptors on HSV-infected cells (Westmoreland & Watkins, 1974) might be responsible for the described phenomenon, in as much as these Fc-receptors might make contact with IgG-molecules on Raft-cells. This possibility is very unlikely, since it has been shown that the bridging is first dependent on the presence of C3, and second on proteolytic enzymes.
On the basis of the data presented here, the earlier observations that by infection with HSV, cells gained the capacity to activate the complement system, so that complement components were deposited on the infected cells (Clauss & Fatke, 1970 , could be explained.
The surface-associated protease might have cleaved C3 in serum and the nascent C3b become deposited on the cell surface. Such C3b would then activate the alternative pathway of the complement system, thus inducing additional deposition of C3 and possibly other components (Schreiber et al. I978). The biological significance of a surface-associated protease on HSV-infected cells is unclear, but it might be speculated that this protease could contribute to activation of components of the complement system and of the clotting system, thereby supporting a continuous inflammation.
It might be speculated further that surface-associated proteases as they occur, for example, after lytic HSV-infections might effect the proliferation of cells (Hatcher et al. I977) and might act in this way as 'tumour promoting'. This consideration seems to be justified since phorbol esters like I2-tetradecanoyl-phorbol-I3-acetate (TPA) are known to act as tumour promoting agents and to induce expression of the plasminogen activator (Lee & Weinstein, 1978) . Studies on the nature of the protease and the kinetics of its appearance after HSV infection are in progress. This work was supported by a grant of the Deutsche Forschungsgemeinschaft to M. P. Dierich (SFB lO7) and to D. Falke. 
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